In this paper we apply the Fourier transform to prove the Hyers-Ulam-Rassias stability for one dimensional heat equation on an infinite rod. Further, the paper investigates the stability of heat equation in with initial condition, in the sense of Hyers-Ulam-Rassias. We have also used Laplace transform to establish the modified Hyers-Ulam-Rassias stability of initial-boundary value problem for heat equation on a finite rod. Some illustrative examples are given. n 
Introduction and Preliminaries
The study of stability problems for various functional equations originated from a famous talk given by Ulam in 1940. In the talk, Ulam discussed a problem concerning the stability of homomorphisms. A significant breakthrough came in 1941, when Hyers [1] gave a partial solution to Ulam's problem. Afterthen and during the last two decades a great number of papers have been extensively published concerning the various generalizations of Hyers result (see [2] [3] [4] [5] [6] [7] [8] [9] [10] ).
Alsina and Ger [11] were the first mathematicians who investigated the Hyers- for all This result of alsina and Ger has been generalized by Takahasi et al. [12] to the case of the complex Banach space valued differential equation
Furthermore, the results of Hyers-Ulam stability of differential equations of first order were also generalized by Miura et al. [13] , Jung [14] and Wang et al. [15] .
Li [16] In this paper we consider the Hyers-Ulam-Rassias stability of the heat equation
with the initial condition
where
We also use a similar argument to establish the HyersUlam-Rassias for the heat equation in higher dimension 2 
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with the initial condition 
and by defintion 4 we have
and from (8) one has
Therefore, from (7), (9) we obtain     ,
then the initial value problem (1), (2) 
Applying Fourier Transform to inequality (10), we get
Or, equivalently     
where , and 
Applying inverse Fourier transform to the last inequality and using convolution theorem we have 
Applying Fourier Transform to inequality (14), we get 
Integrating the inequality from 0 to we obtain t     
where and 
By applying the inverse Fourier transform to the last inequality, and then using convolution theorem we get 
One can find that (16) is a solution of Equation (3).
To show that Proof. Indeed, if we take   
Applying Fourier Transform to inequality (17), we get (1), (2) . Therefore the initial value problem (1), (2) is stable in the sense of HURG.
, satisfies the inequality (5) with the initial condition (2) . Then the the initial-value problem (1), (2) ,0 e , 
is a solution of the problem (19) , (20) . Or, equivalently
